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CHAPTER 1
Introduction
I am a 4th grade teacher at a QUEST school called Steins Pillar Elementary. A QUEST
school is a school that uses the Scottish Storyline method, along with a great involvement in the
community, to create thematic learning units that engage students in real-world learning and
problem solving. We are in Prineville, Oregon, a town which is in rural Eastern Oregon, with
around 9,000 people in the city limits. I am 27 years old, and going into my sixth year in
teaching, all of which I have taught 4th grade but one year, which I taught a 3rd – 4th blend. I
received my bachelor’s from Western Oregon University, Early Childhood/Elementary focus, so
when I saw that WOU offered a STEM Graduate degree, I was more than thrilled to embark on
the journey of getting my masters.
Prineville is a town that respects the old way of life, which makes it very against
progression, and leaves a difficult audience as a teacher. These ways of life are very “old
school”, meaning that they compose their culture on traditional gender roles, a fear of progress,
fear of the ever-changing goals of life, identity, and the way the world views success. I grew up
in the area, and always knew that I wanted to live somewhere that accepted change and strived
for progression, so when I accepted a job here, I was not only shocked with myself, but knew
what I was getting myself into.
Around 13 years ago, the quiet little town of Prineville got some big news. Facebook was
building what they referred to as “A mammoth $2 billion data center complex” with a
completion year of 2023, which has since been extended, will have 11 data centers. This brought
a wealth of business, new people, and yes, progression and expansion, to Prineville. At first the
residents of Prineville were furious, making accusations that the data center was emptying their
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watershed, that it was driving up the price of houses, or that it was affecting the cost of living
overall. Since then, Prineville has become a hotspot on the map, adding hundreds of jobs for
local contractors and attracting tourists, which was a shock to the community.
Now you might ask why this applies to my professional project; well if it were not for the growth
that Facebook has provided, my school would not exist. My school’s premise is focusing on
STEM, Technology the most, with a great involvement with the community. When we took on
this Quest model, we identified our school’s mission statement as follows;
“Students at Steins Pillar Elementary will actively participate in Quest Learning (learning
pursuits driven by a mission) throughout the school year. The Quest learning approach can be
characterized around the notion of intentional study driven by real world problems and local
community needs. Stein’s students will navigate specific quests through adventure, art, and
technology and culminate the experience with positive global and local impact in mind… For
each Quest at Steins Pillar, teachers will utilize the Scottish Storyline Method of instruction. The
Scottish Storyline method, with origins in Scotland, is an innovative approach to curriculum
integration with proven success in use worldwide. (Creswell, 1997) The Storyline Method is
based on the theory that knowledge is complex and many-layered, that learning is guided by
one’s prior knowledge and experience, and that learners construct their own meaning through
action and experience. Students are actively involved in their learning as tasks and incidents arise
within the “story” which the students see as significant and meaningful in a real-world context.
Opportunities are provided for students to meet state benchmarks through meaningful activities
that provide for authentic assessment.” (CCSD, 2019)
The Scottish Storyline method, often just referred to as Storyline, was first developed by
a small group of staff tutors based in the Inservice Department of what used to be Jordan Hill
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College of Education. This approach to topic work in the Scottish Primary School came about
from teacher recommendations to adopt a more integrated approach to learning, using the already
provided curriculum. The Storyline method provides a structure for planning classroom
experience, directly tied to grade level content, and gives the students a further sense of
engagement and ownership in their learning. A key component in the Storyline method is the
positive way in which it depends on and builds on a student's prior knowledge about the world.
An article published on the Storyline.org official website states, “The Storyline method poses
problems and asks questions of pupils rather than giving them answers to questions they have
never asked. The pupils and the teacher explore ideas together. The approach is essentially
experiential and constructivist. It draws the curriculum together using the environment and social
subjects as a stimulus to explore, using expressive arts and language as a means of discussing,
describing and explaining.” (Alvarez, 2021, p.1) With Storyline being a method of learning that
is very thematic, and community related, the administrator at my school knew it would be a great
fit into the sole purpose of our school.
With the Facebook data center moving into town, it gave us as teachers many
opportunities to collaborate with the contractors working at Facebook, and even led to a district
wide grant from the company for 1 to 1 technology for every student, smart boards, and robotics
funding. The community involvement, the project based learning, the interdisciplinary options all
drove my passion to get into STEM leadership as an educator.
I believe that STEM is the future of education, and there are so many ways to integrate
STEM into core content areas, and vice versa. My passion for STEM lies within three venues of
STEM; 1. Women in STEM, and the underrepresentation of women and their accomplishments
in STEM related fields, 2. Environmental STEM (E-STEM) and 3. Early Learning in STEM. A
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study referenced in the Handbook for STEM Education; Elementary STEM Learning, suggests
that early exposure to STEM opportunities makes a difference for students. The text says, “…
children who were exposed to STEM learning experiences at a young age actually perform better
in science and mathematics than students lacking such opportunities. Emphasizing STEM
learning at an early age has been found to contribute to positive academic and professional
trajectories in the STEM fields. Research also shows that an early STEM learning experience
prepares students for more independent innovation and develops critical thinking skills.”
(Nesmith, Cooper, 2020, p. 101)
In my teaching context, students are made to believe that life outside of this small town is
not what it seems, and the only opportunities to be successful in life can only be found in this
small town. So many of the current teachers fell into this pattern of thinking, where they only left
Prineville to get a degree, knowing well that they were planning on returning. I want to help
these students hopefully find a passion in STEM and use this after school club to engage in
discourse of what life can be like with a STEM career path.
My 12-week after school club, titled STEM Scouts, ran on Tuesdays and Thursdays, for
an hour after school. My school district offered teachers an opportunity to enhance their
leadership skills in coordinating and running after school clubs, so I was given a small stipend of
$100 for supplies. I began by talking about the acronym of STEM and giving each student a
chance to tell us what each subject of STEM means to them. For our final 6 weeks, we created a
STEM project that benefits the school. The current climate crisis was the driving big idea for the
final project of this informal STEM learning environment. By partnering with the OSU extension
office, and the department of agriculture, we planned, created, and implemented a system within
our school to turn paper and food waste into a compost bin for our school garden. We had a
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donation of red wigglers, a worm that turns and ignites compost so that over the summer and
other months, the compost bins will not need to be tended to by me or students. Also, we had a
donation by a family at the school for a compost bin.
The biggest misconception of STEM is the context for STEM education and how big of a
role it really plays on an individual, local, national, and global everyday lives. Rodger W. Bybee,
a leading man in the forefront of STEM and science education, discusses how most people think
that STEM is just engineering or just technology, but it is a mindset and a method of thinking
critically about the world around us. STEM can be used to describe many aspects of natural
phenomena. From asking and working on environmental quality, to epidemics and the spread of
diseases, and the maintenance of human population and quality of life. All these topics can be
explored with the ideas of identifying STEM issues, explaining these issues form STEM
perspectives, and using STEM information to make informed conclusions (Bybee, 2010). These
skills, along with the alignment of real-world issues, make STEM an engaging way to teach
students critical thinking skills to help solve problems.
According to an article published by Lynch (2019) mention in The Edvocate that there
are seven benefits of STEM education. The seven benefits are as follows: STEM fosters
ingenuity and creativity, STEM builds resilience, STEM encourages experimentation, teamwork,
knowledge application, tech use, adaptation, and teaches problem solving. The article states,
“To succeed in life, students have to be able to apply what they have learned to a variety of
scenarios. STEM education teaches them to adapt the concepts that they learn to various
iterations of a problem or issue.” (Lynch, 2019, p.1) The biggest goal for the majority of
educators is to help their students be successful in life, and STEM provides skills that can mold
students into lifelong learners.
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Another benefit of STEM integrated learning is the effect on engagement and retention
rates. A study by Stohlmann (2012) published in the Journal of Pre-College Engineering
Education Research (J-PEER) talks about this benefit. The study states, “Similar benefits have
been found with a more specific focus on integrated STEM education. Several benefits of STEM
education include making students better problem solvers, innovators, inventors, self-reliant,
logical thinkers, and technologically literate. Studies have shown that integrating math and
science has a positive impact on student attitudes and interest in school… their motivation to
learn … and achievement.” (Stohlmann, 2012, p. 29)
All of this evidence proves my why for this professional project. Students deserve the
best education they can, an education that is free from restriction, and an education that intrigues
their interests. I believe that if we plant the seed of STEM in some of the young minds in this
community I work in, that is limited to the city limits, we can promote growth and prosperity. I
believe that by connecting the community, the impact that STEM can have on the world students
live in, and by showing students that STEM is an opportunity to expand their thinking beyond
what they already can see, students can find a passion for STEM at a young age. Now I know
that this program is a simple after school program with fun activities and engagement in STEM,
and this might be the first drop of STEM in the ocean of these children’s lives, but I hope that I
can make an impact and show not only these students, but the community, that STEM is
important and is going to play a massive role in the future generations of the world.
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CHAPTER 2
Literature Review

Introduction
Many initiatives and worldwide influence have changed the path of STEM education.
Over the past 25 years, research on STEM education has progressed. The focus of STEM
education has shifted from individual disciplines, i.e. science, technology, engineering,
mathematics as individual pieces, to a more integrated or interdisciplinary method to teaching
and learning (Guzey, Caskurlu, Kozan, 2020). STEM is critical thinking, problem solving, and
collaborating on real world problems and phenomena. According to Rodger Bybee, 2010, a
leader in the forefront of Science and STEM curriculum reform, “The term ‘STEM education’ is
now widely used, but what does it mean and how might it influence American education? For
most, it means only science and mathematics, even though the products of technology and
engineering have so greatly influenced everyday life. A true STEM education should increase
students' understanding of how things work and improve their use of technologies. STEM
education should also introduce more engineering during precollege education.” (Bybee, 2010,
p.1) Integrating STEM into core content area subjects is gaining credibility as one of the ways in
which to help students make meaning out of and gain interest in the STEM subjects and careers
that are heavily STEM related. (Moore, Johnson, Glancy, 2020)
This literature review examines how teachers in an early childhood/elementary setting are
being prepared for, and implementing, the integration of STEM in their curriculum and daily
routines. It also discusses the benefits of STEM in an early childhood/elementary setting, in and
out of a regular school environment, and how STEM can help prepare the younger population of
students with tools and resources to be successful in secondary school settings and life beyond
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school. Research studies show that the integration of STEM in early childhood/elementary
settings is propelling creative ways for educators of all walks of life to introduce and implement
STEM into their curriculum. From afterschool programs to community involvement, and
preparing students for STEM related career paths, STEM at a young age shows a plethora of
positive perspectives and outcomes.
Definitions
To give a further understanding of the literature review, it is important to define and
clarify some common terms that will be used throughout. This will help promote understanding
and give a preface to the purpose of this literature review. These terms are STEM, STEM
literacy, integrated/interdisciplinary learning, and early childhood/elementary settings. STEM is
an acronym for Science, Technology, Engineering, and Mathematics. There are other acronyms
within the STEM field, like STEAM, “A” being art, or STREAM, “R” being reading. All of
these have the same core components and focus. According to Jason Velarde (2020) “STEM
literacy is the greater outcome of STEM education to find solutions to society’s demands for new
advancements in science and technology.” Developing STEM literacy and determining the right
strategies for young learners to develop a sense of STEM literacy is a widely discussed topic in
the field. Integrated and interdisciplinary learning are two phrases that are often used
interchangeably, with very similar meanings. Integrated or interdisciplinary learning can be
defined as, “Interdisciplinary teaching and learning is exactly what it sounds like: students
combine learning from multiple disciplines to come up with new ways to think about issues and
solve problems.” (Sudderth, 2022) Early childhood and elementary education specifies the grade
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Review of Literature
In this Literature Review, I will be examining the scholarly based research that studies
and discusses the benefits of STEM in early learning, integrated learning, and informal STEM
settings.
Research shows that STEM brings benefits and growth when integrated into early
childhood and elementary settings. It promotes the importance of critical thinking and problemsolving skills while engaging in real world authentic experiences. Brain and skills-building
experiences are critical in early life for child development, and high-quality STEM scenarios can
support children’s growth across all areas, including executive function and literacy
development. (McClure, Guernsey, Clements, et al. 2017) Some studies have even compared the
technology movement that we are currently living in to the industrial revolution, and pose the
importance of STEM literacy for children of future generations. This poses the question, where
are the initiatives to support STEM in early learning?
In order to develop a thorough research review of the studies already conducted on how
teachers are prepared to teach STEM, how it is being implemented within early childhood and
elementary settings, and what the benefits of STEM in informal settings are, a search was
conducted within the Google Scholar database. The terms used to refine search on the specific
areas listed above were “STEM teacher preparation”. “Elementary STEM”, “Early Childhood
STEM”, and “Informal STEM Programs.” This provided more than 50 creditable studies, both
qualitative and quantitative, to support the function of STEM in Pre K – Fifth grade settings.
After narrowing down the studies by analyzing the abstracts, results, and perspectives, it was
clear that STEM is a growing topic in the field of education worldwide, and with a qualitative
and critical perspective, professionals have a variety of strategies to prepare preservice teachers
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to teach STEM with an integrative approach, and to propose a more concrete and defined
curriculum that would promote STEM in early learning and informal settings.
After reading these studies with more intent, themes became apparent that addressed the
original statements introduced in the introduction. The following sub-themes were the most
commonly occurring features in the research reviewed: how teachers are prepared to teach
integrative STEM across disciplines, STEM resources and curriculum in early childhood and
elementary settings, the benefits of STEM in early learning, and how informal STEM learning is
gaining ground.
EC/ELE Teacher prep for STEM Integration
During undergraduate teacher preparation programs, preservice teachers take courses on
science inquiry, interdisciplinary learning, and in some cases, even an introductory course on
STEM education. This educator preparation is generally all introductory, like previously stated,
and fails to include different types of STEM or pedagogy that supports STEM learning and its
positive interests in classrooms. To get a more specialized focus in STEM learning and teaching,
a preservice teacher would have to have a degree focus on STEM.
With that being brought to attention, more and more jobs utilize the skills and knowledge
that STEM provides, and educational institutions have the primary responsibility of teaching
them. In the United States, the federal government has allocated billions of dollars to STEM
education efforts and reform in hopes of supporting and producing the workforce that can fill
these jobs. Efforts proposed by the federal government include educator professional
development, curriculum development, and partnerships with community and higher learning
institutions. (Corp, Fields, Naizer, 2020)
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Successful STEM teaching requires pedagogical content knowledge and the ability to
instruct STEM concepts effectively and confidently in a way that students can grasp. The journal
of STEM Teacher Education performed an intensive review on an integrated model for STEM
teacher preparation, and a study was discussed as follows, “In a study of K–5 teachers, Nadelson
et al. (2013) found that teachers’ knowledge of STEM content was positively correlated with
both efficacy for and confidence in teaching STEM for the 32 participants in their Year 2 cohort
(p. 162). Surprisingly, the second cohort’s efficacy and confidence with STEM were not
correlated with years of teaching experience… indicating that experience alone does not account
for improvement in either efficacy or confidence with STEM teaching.” Another study discussed
found that current elementary educators were interested in teaching integrated STEM but lacked
confidence and felt unprepared in STEM content and pedagogy. (Corp, Fields, Naizer, 2020).
There is an evident gap in pedagogical content knowledge and preservice teachers with
their content knowledge in STEM related areas. Even with this problem being very apparent, and
effort being put into developing preservice teacher preparation towards STEM instruction, three
major reviews of research on teacher preparation have all drawn the same general conclusion,
that we know very little information about effective teacher preparation. (Wilson, 2011)
However, there are efforts being made toward bridging the gap between preservice
teachers and STEM education and curriculum. The Journal of College Science Teaching
published a study conducted by Murphy and Mancini, (2012) which discusses one initiative
taking place to help prepare elementary level teachers for STEM integration. They described
how universities have begun to create a STEM certificate for elementary teachers. Universities
are doing so by coordinating collaboration between education and STEM faculties and this
collaboration consists of three integrated/interdisciplinary, team taught, and lab-based classes.
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Another study conducted by Galindo and Aguilar (2019) asked Elementary teachers what they
wanted from STEM professional development, and what they felt was lacking the most in their
current development. They interviewed 14 current elementary teachers who all lacked a sense of
self-efficacy and how they perceived themselves in the STEM implementation in the classroom.
Each participant in the study expressed a need for specific desired professional development.
Some of the participants thought an emphasis on content was needed, and others thought training
in areas that they felt less confident in was the key to building self-efficacy in STEM
implementation. The participants even went as far as wanting a demonstrating lesson, to show
them(teachers) how to make a lesson become a STEM integrated lesson.
STEM in Early Childhood Learning
Early childhood education is defined as Preschool, or otherwise known as PreKindergarten (PreK). When educators talk about STEM instruction and learning, they usually
don’t discuss STEM in preschool, or look at STEM between the lines, what it truly promotes or
stands for. Upon further research, findings showed that people are reinventing the idea of STEM
to fit into the category of early childhood learning and redefining the limits of STEM with young
learners in mind.
One study opens with the visualization of a group of very young children planting a
community garden and poses the question “What are they learning?” This study proceeds with
the following statement: “They are starting to grasp fundamental concepts about science and the
natural world - how much water is needed, what roots are for, how a plant’s growth changes with
the seasons, and so forth. These are ideas that lay the groundwork for deeper learning about
environmental science and plant biology, critical thinking skills, problem solving, and trial and
error. Whether it is gardening, building forts, stacking blocks, playing at the water table, or lining
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up by height in the classroom, children demonstrate a clear readiness to engage in STEM
learning early in life. And research from several disciplines is converging to show the
importance of a new national commitment to early learning generally.” (McClure, Guernsey,
Clements, et al., 2017, p.4) In this study, they had some pivotal findings regarding STEM in
early learning.
First, both parents and teachers are enthusiastic and capable of supporting STEM in early
learning, but they require additional training and support to do so in a meaningful manner. Both
parents and educators need to take a new lens on early STEM learning, making in
developmentally appropriate, playful learning which will engage children's curiosity and critical
thinking skills. (McClure, Guernsey, Clements, et al., 2017)
Another finding from this study conducted through the Joan Ganz Cooney Center at
Sesame Workshop was that parents and technology can help connect all pieces of a young
learner's life to help promote involvement with other learning environments, such as libraries,
museums and parks. The authors state, “High-quality educational media, like the Bedtime Math
app and those created by the PBS Ready to Learn initiative, can support and extend school
learning into the home and beyond. These tools provide an important scaffold for parents who
may experience anxiety about supporting STEM learning.” (McClure, Guernsey, Clements, et
al., 2017, p.6)
Further research led to a book titled STEM in Early Childhood Education: How Science,
Technology, Engineering, and Mathematics Strengthen Learning by Lynne E, Cohen and Sandra
Waite-Stupiansky. The author poses four provocations that set the state as to why STEM matters
and STEM starts early. These four statements start with the idea that 21st century skills are any
and every century skills. These skills include communication, collaboration, critical thinking,
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creativity, curiosity, adaptability, self-awareness, persistence, and playing well with others.
(Coehn & Waite-Stupiansky, 2019) These are skills that are hoped to be developed before a child
reaches school age, and can be achieved through a fostering of love, learning, and an early
STEM learning framework that shows purpose and promise.
The second provocation rebuttals many opposing standpoints, that the goal of STEM in
early learning isn’t to prepare young kids for STEM related careers, it is to engage kids in
authentic and meaningful learning experiences. STEM supports the growth of asking and
answering questions, being curious about the world around us, imagining, playing, making and
tinkering, and even using digital tools.
Provocation three from the author’s refers to an “ecosystem” but not in the traditional
way. In this, the author is referring to a connection of adult guardians, schools, community, and
out of school programs as the ecosystem. It is believed that having a list of people who are in
support of early STEM learning and want to foster such growth and creativity at a young age,
help develop the learning opportunities.
The final provocation talks about the “T” in STEM, and how it should not be looked at as
an individual piece while implementing it within early STEM learning, but rather a tool that is
used throughout all methods and areas of learning.
Studies have shown that STEM is not just able to be accessed in a general education
classroom, not just in grades K – 12, not just by science, math, and technology teachers, but that
as parents and guardians, the fostering of STEM related benefits and skills have been around
since we were told to “go play in the mud” or “we need to learn to share our toys”. One of the
characteristics of children in their young age is their reflex to constantly ask questions about the
world around them. This leads to the strong need to promote the inquiry-based learning that
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STEM provides. (Ong, Ayob, Ibraham, Adnan, Shariff, Mohad Idha, 2016) The boundaries of
STEM are expanding to fit all molds of education, and early STEM learning is blooming.
STEM in Elementary Education
Studies within the research of this literature review show that navigating the current
STEM agendas in elementary classrooms is challenging and full of debate. There are no
straightforward answers as to the best way to integrate STEM into an elementary education
curriculum, but many specialists in the field have proposed ways to support equity in access to
STEM education, gender roles, and identities that are coming forth at young ages. (English,
2017)
A study by the Journal of STEM Teacher Education conducted a study observing
different initiatives that are assisting elementary educations in maintaining a precedence of
STEM learning in schools. The question of “Why deliver STEM in the Elementary School?” was
met with some promising and providential evidence to the importance and benefits it may elude.
Anthony Murphy, Executive Director of the National Center for STEM Elementary Education
noted within the study, “We need to begin STEM education early with our children, certainly in
elementary school and possibly even younger. Children … are natural scientists, engineers, and
problem solvers. They consider the world around them and try to make sense of it the best way
they know how by touching, tasting, building, dismantling, creating, discovering, and exploring.
For kids, this isn’t education. It’s fun! Yet, research documents that by the time students
reach fourth grade, a third of boys and girls have lost an interest in science. By eighth
grade, almost 50 percent have lost interest or deemed it irrelevant to their education or
future plans …. That means that millions of students have tuned out or lack the confidence
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to believe they can do science [or pursue a future in STEM].” (Daugherty, Carter, Swagerty,
2014, p. 49) When examining a variety of elementary STEM learning settings across the county,
the study concluded that the goal of educators in the secondary grades should be to promote and
examine the increasing number of students who show an interest in STEM related programs,
which in turn these concepts should be introduced and promoted in the elementary levels as well.
With that being said, apprehensive teachers express their concerns to the concept of teaching
STEM, simply due to the lack of training in teaching and integrating STEM into their daily
curriculum and routines. The study concludes that by the integration of CCSS Math into schools,
this will allow math curriculums nationwide to address STEM related topics with prior
knowledge of STEM literacy and proficiency in math core content.
With some elementary level teachers knowing the benefits and growth that STEM
integrated learning could entail, the apprehensive educators still pose legitimate concerns and
questions that address the “why?”, “how?” and “with what resources?” questions that loom daily
in an elementary school. A study conducted by Thomas (2014) addresses the receptivity to
integrated STEM in the elementary grades. Concerns such as funding, accessibility, equity, and
curricular standards are common issues discussed within studies surrounding elementary STEM
integration, and this study was able to answer questions and revisit existing questions. The need
for buy-in from elementary educators is a necessity when looking to integrate STEM into
curricula, and consequently, educators may feel that the idea of STEM in the classroom is out of
their pay range or level of expertise. Rarely do we see STEM education initiatives that are
designed solely for elementary levels, but research overwhelmingly shows that elementary
students are not too young to participate in and understand STEM concepts. Thomas explains,
“…elementary students possess the ability to participate in integrated STEM education that
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incorporates student-directed problem solving. Further, integrated STEM education positively
affects elementary students’ self-confidence and self-efficacy related to future STEM lessons and
classes. Lottero-Perdue, Lovelidge, and Bowling (2010) found that integrated STEM education
utilizing hands-on and inquiry-based strategies improved students’ self-management skills (i.e.,
autonomy). Exposure to integrated STEM education in the elementary grades may spur students’
interest in STEM and thus enthusiasm to take higher-level mathematics and science courses in
secondary school to prepare for pursuing STEM degrees in college and careers.” (Thomas, 2014,
p.46)
Elementary educators deserve the right to equitable training and resources, and
elementary students deserve the right to the benefits that a STEM integrated education has to
offer. Early exposure to STEM learning makes a difference in student achievement, and in a
recent study titled Early STEM Matters, the education that STEM offers should start early to
promote benefits and future engagement in STEM fields, along with the life – long skills it
fosters. (Nesmith, Cooper, 2020)
Informal STEM Program Learning
Informal program learning has a multitude of meanings, but in the context in which this
literature review was conducted the focus is on STEM clubs, afterschool programs, and
community involved groups that promote STEM learning with elementary aged children.
Informal STEM programs are typically held outside of normal school hours, on weekends, or
over the summer. In comparison to formal STEM settings, meaning within a classroom setting,
these informal STEM programs need a high amount of engagement, due to the fact that
attendance is not mandatory, and in some cases, the adults running the programs may not have a
license to teach. The main goal for these informal STEM programs is not to improve grades or
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test scores, but rather to “increase involvement and exploration with STEM, decrease anxiety
around STEM, and energize motivation” (Blanchard, Cutierrez, Habig, Gupta, Adams, 2020,
p.138) for not only elementary aged children but also for the community.
The Handbook of Research on STEM Education published a study on informal STEM
programs and listed some of the benefits of informal STEM settings along with the types of
informal STEM programs and the results that they heed.
Although the main goal isn’t to increase test scores, there have been studies that show
that informal STEM programs can do just that. Also, informal STEM programs have been shown
to produce “subtle gains in the STEM achievement gap of historically underrepresented
students” (Blanchard, Cutierrez, Habig, et al., 2020, p.139) which builds confidence for these
students within a school setting. Other benefits such as self-efficacy, confidence, and positive
behavior results have been shown with students who attend informal STEM programs.
Types of informal STEM programs don’t necessarily mean clubs or after school programs, which
loops back to the over looming abundance of topics STEM concepts influence. Museums and
science center’s promote STEM and foster a community involvement in STEM.
STEM education reform across the globe promotes the ideal of informal STEM programs, taking
the pressure off educational institutions to enlist staff and maintain STEM programs. Thus
showing the importance of informal STEM programs.
Conclusions
This review of literature highlights many of the benefits and opinions that are being
formed around STEM education. As an emerging and prospering field of study, STEM in early
learning and elementary levels make the need for integration into and out of school settings more
prevalent than ever. There is an overwhelming amount of evidence supporting and concluding
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the positive outcomes that follow from STEM integrative/interdisciplinary learning. This
literature review is the start of and hopefully encouragement to continue study on STEM in early
learning. The studies presented here suggest that teaching STEM in a preschool and elementary
setting can not only benefit students academically, but with teaching life skills that students can
take with them throughout their educational career. STEM in early years does not have the
intention of preparing students for careers in STEM related fields, rather embedding them with
the skills and confidence to pursue further STEM studies in secondary and post-secondary
learning. With informal STEM programs in the forefront of STEM education, and the
community involvement promoting STEM related fields, integration of STEM should become a
priority for education reform worldwide. More evidence and studies are evident and necessary to
help promote and encourage the advancement of STEM education in early learning, as well as
studies that highlight the ways the educational system is preparing preservice and veteran
teachers to integrate STEM into current curriculum around the nation.
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CHAPTER 3
Methods
As I mentioned in Chapter 1, my goal with promoting STEM in my teaching context is to
give students an opportunity to see what STEM does for us, and how STEM can impact their
lives outside of the small town we are a part of. In this chapter, I will detail the process and
procedures I went through to create a STEM club that serves my students and meets these goals.
Context
I work in the Crook County School District in Prineville, Oregon. This district is made up
of four rural communities: Prineville, Post, Powell Butte, and Paulina, and serves approximately
2,923 students. Of the students currently enrolled in Crook County School District, 1,143 of
them currently receive free and reduced lunches. In Steins Pillar Elementary, 95 students receive
free and reduced lunches. With this many students living lives of repetitive poverty, thinking that
their way of life is the only way of life, providing students with an informal opportunity to
expand their thinking beyond Prineville’s city limits and to analyze their impact on the Earth and
their quality of living has powerful potential.
Steins Pillar Elementary is a fairly new school, only being open since 2021. In my school,
the sole focus is on community involvement and project-based learning through the Scottish
Storyline Method and STEM integration. As previously discussed in chapter 1, Steins Pillar
Elementary is a QUEST school, which means they use the Scottish Storyline method and
community involvement to engage students in project-based learning. The community partners
that Steins Pillar Elementary works with are all in STEM related fields; for example, the
Facebook Data Center, Rosendin Electricians, OSU Department of Agriculture, and the Crook
County High School Vocational Programs. All of the students enrolled in the club are students
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from Steins Pillar Elementary, and have the background of STEM and community involvement
as prior knowledge coming into the STEM Scouts Club.
In my after-school club, I focused on grades 4 and 5, keeping the age range between 9
and 11. There are 15 students who participated in STEM Scouts, with two students on an IEP.
The enrollment in my informal afterschool club was average size compared to the other four
clubs that ran through the end of the school year.
Purpose/Rationale
This overall goal of the STEM Scouts Club ties to the InTASC Standard # 5: Application
of Content: The teacher understands how to connect concepts and use differing perspectives to
engage learners in critical thinking, creativity, and collaborative problem solving related to
authentic local and global issues. I chose to focus on this particular standard when defining my
methods for the after-school club due to the fact that STEM related content and issues are all
able to be applied to real world issues, and as previously stated in Chapters 1 and 2, I wanted my
students to be able to view issues in a global perspective, and be able to apply their critical
thinking and problem solving within our school environment.
As I discussed in Chapter 2, integrating STEM into Elementary education is so much
more than another content area to assess, and it gives students an opportunity to prosper in some
of their natural tendencies. Anthony Murphy, Executive Director of the National Center for
STEM Elementary Education, noted in a study published by The Journal of STEM Teacher
Education that, “Children … are natural scientists, engineers, and problem solvers. They
consider the world around them and try to make sense of it the best way they know how by
touching, tasting, building, dismantling, creating, discovering, and exploring. For kids, this isn’t
education. It’s fun!” (Daugherty, Carter, Swagerty, 2014, p. 49) The purpose of finding lessons
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that are not only meaningful, but fun, is to help students build that confidence and background in
STEM, hopefully encouraging them to believe that they can think scientifically, or even pursue a
future in STEM.
With this being an informal STEM learning experience, I wanted to make sure that
students didn’t necessarily feel like they were in the classroom, and more like they were the
propelling minds behind this club. Previously in my literature review, I discussed why high
engagement is important to informal STEM learning. In comparison to formal STEM settings,
meaning within a classroom setting, these informal STEM programs need a high amount of
engagement, due to the fact that attendance is not mandatory. The main goal for these informal
STEM programs is not to improve grades or test scores, but rather to “increase involvement and
exploration with STEM, decrease anxiety around STEM, and energize motivation” (Blanchard,
Cutierrez, Habig, et al., 2020, p.138) for not only elementary aged children but also for the
community. I wanted to ensure that as I was gathering resources, planning club sessions, and
discovering ways to help students build stewardship of this compost challenge, that students had
a chance to take charge, and for me to simply be a facilitator within the informal learning
environment. Students got to plan and create the flyers advertising our compost challenge, create
a list of talking points to present to classes in our school, create a challenge to get classes around
the school incentivised to contribute to the compost bin, and collect and sort through compost
bins. By letting students be the conductors of each of the sessions, once we dove into the
Environmental STEM final product, I was able to relate the feeling of confidence, success, and
achievement that comes with an Environmental STEM related career.
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Identifying Topics and Gathering Resources
In the initial stages of creating the club curriculum, I started by looking at all of the
STEM curriculum I have collected throughout the previous two years in my studies of STEM. I
began by collecting lessons and activities that were STEM related that I could use to portray each
field of STEM, and that led up to my focus on Environmental STEM. The criteria I set was as
follows: 1.) Materials needed had to be less than $20 OR things that could be found regularly in
a classroom 2.) Activities had to be able to be completed in partners/small groups 3.) At least 3
lessons that tie into Environmental STEM and 4.) Quick STEM activities to provide students a
fun/engaging way to practice STEM concepts. I chose specific mini lessons for the end of some
lessons, still wanting to make the club fun and engaging. I felt like by doing this, students would
continue engagement and it would give them a way to build confidence in their abilities to think
like a Scientist, Engineer, Mathematician, or even an Environmental Engineer.
Then, using the Project Learning Tree K-8 curriculum guide, I found a lesson that
emphasizes the impact humans have on the environment, and decomposer’s roles in the
environment.
Image 1, Project Learning Tree Environmental Education Activity Guide, Activity 37
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Finally, I found a 3 lesson unit provided by the resource Learning to Give, titled “Cool
Kids Compost”, which asks the essential question, “What can we do to promote responsible use
of all resources?” The unit overview and service experience state, “(Learners) share their
knowledge with others through implementing a student-generated and planned service project.
Learners conduct a survey to determine needs in their school for environmental stewardship
related to food waste… with the goal of reducing food waste in their school, home, or
community.” (Cool Kids Compost, 2019)

Image 2, Learning to Give, Cool Kids Compost
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Image 3, Cool Kids Compost, Lessons in This Unit

This unit outlines exactly what I planned on implementing with my informal STEM club,
and creates a meaningful flow through the concepts that are needed to plan and implement a
successful composting program at our school. I took all of the resources I found that not only did
I think would be engaging, but also could be budget friendly, and put them into a table with the
date that I wanted to implement the activity and also the outcomes or goals I had for each session
that the club met. On this table, I also wrote which questions I was going to ask students at the
beginning of the club's session.

Table 1, Table of Essential Questions, Lessons and Resource Links
Date/Essential
Question

Lesson

Outcome/Goal

Resources

3/29/2022

Introductions/Full

Meet students,

https://drive.google.c
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“What are some
things you like to do
outside?”

Circle Contract/Quick establish norms and
Engineering Activity expectations, hands
on STEM activity

3/31/2022
“What does STEM
stand for, and what
are some STEM
related careers?”

STEM, What does it
stand for and careers

Students learn what
n/a
STEM acronym
stands for, and what
some real world
applications of STEM
are/how they all
correspond.

4/5/2022
“How has science
helped humans?”

Science and its
benefits for Us/Salt
Crystal Sun Catchers

Students will discuss
and think farther into
science and how it
impacts our daily
lives. Then, students
will participate in a
fun and creative
science experiment
where they see how
powerful the sun is.

Salt Crystal Sun
Catchers
https://babbledabbled
o.com/science-kidscrystal-suncatchercraft/

4/7/2022
“How would you
define technology,
and how is it related
to engineering?”

Engineering and
Helping students
Technology/Cardboar understand that
d hand cranks
technology is so
much more than
computers and cell
phones, but anything
that makes life easier.

Hand Crank Winch
https://littlebinsforlittl
ehands.com/build-awinch-simplemachine-recycledstem-activity/

4/12/2022
“What are some ways
you use technology
daily?”

Technology and math
integration/Coding

Code.org Flappy Bird
Game
https://studio.code.or
g/flappy/1

4/14/2022
“What are some
things humans waste
daily? How can we
eliminate the amount
of waste we create?”

Environmental STEM Students will make
posters answering 4
introduction
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Using Code.org,
students were given a
challenge to create
their own “Flappy
Bird” game using
code.

om/file/d/1KMDVCB
1uCsAA_FZvQ1xQe
MlH1RrwC9kM/view
?usp=sharing

Project Learning
Tree, Activity 37,
questions, using a list of Reduce, Reuse,
compiled resources on
Recycle
google classroom, and
interact with a Google
jamboard to answer the
question “What can we

do in our school to
reduce human waste?”

4/19/2022
Composting
“What is composting?
What are some
benefits of
composting?”

Students will be
introduced to the idea
of composting, and
begin compiling a list
of things that can be
composted vs cannot.
Also, students will be
brainstorming ways
to get classes
involved in
composting and
advertising.

Cool Kids Compost,
Lesson 2,
https://www.learningto
give.org/units/coolkids-compost/rottenresearch

4/26/2022
“What are some
things we can
compost?”

Composting

Continue Lesson
From Above

n/a

4/28/2022
“How can we
promote composting
to get the school
invested in our
project?”

Composting

Continue Lesson
n/a
from above, finalizing
compost flyers for
school, and schedule
of classroom food
waste collection.

5/3/2022
No question, work
around the school

Composting, second
phase

Hang up flyers
n/a
around school, Clean
out compost bin,
write talking points to
present to classrooms
during lunch on 5/6

5/5/2022
“What in your meals
today did you throw
away that could’ve
been composted?”

Composting second
phase, food waste
investigation

Students will safely
investigate a garbage
collection from a day
of lunch at our
school, and examine
what things are
wasted and thrown
away that could be
used in our compost.

5/10/2022
No question, work

Composting in Action Students will add
grass, the “Green”
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Cool Kids Compost,
Lesson 1,
https://www.learningt
ogive.org/units/coolkids-compost/messysurvey

Cool Kids Compost,
Lesson 3,

around the school

part of our compost
bin, and set up
composting stations
in classrooms.

5/12 - 6/2
“What can we tell the
community about the
benefits of
composting?”

Composting in Action Students will be
and reflection
collecting food waste
from classrooms, and
adding it to our
compost bin. We will
observe the changes
in the material in the
compost, and we will
take temperatures to
observe the changes
in the compost bin.
Also, students will
begin compost
commercials.

6/7/2022

The Final
Commercial

Per the school district
request, students will
write a script, and
film a commercial
talking about the
compost bin and the
importance of
reducing waste.

6/9/2022

Presentation

We will present the
commercial and
celebrate!

https://www.learningt
ogive.org/units/coolkids-compost/got-dirt
n/a

n/a

I knew I wanted to focus on the idea of Environmental STEM for the final project, and
within the collection of resources, I was able to get donations from the community, tying the
club’s final community project to the school's mission of community involvement. I got a
donation of Red Wigglers, a worm that helps promote compost, from a grant provided by the
Department of Agriculture and OSU Extension Services. Also, I got a donation from a
community member and high school teacher of a compost bin. I used the stipend given by the
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district to buy supplies for the mini STEM projects, rubber gloves, five-gallon buckets, and
garbage bags for food collection and sorting.
In conclusion, my vision for the club made it easy to find resources, and at times
overwhelming. There is a plethora of engaging, interesting and meaningful activities that are
focused on STEM and Environmental STEM. Setting a criterion for the resources and making
the flow of the club move through STEM as a whole, then Environmental STEM, really helped
me sift through the possibilities and truly narrow my focus on meeting my goal of providing
engaging and real-world applicable activities that students could engage in and truly see
themselves doing outside of school and in the future.
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CHAPTER 4
The Final Project
Routines
Each time the STEM Scouts club met, Tuesdays and Thursdays at 2:30, we began by
going over the Full Circle Contract, which were the norms for how the group would function and
expectations for behavior and participation. Then, each meeting students were posed with a
question to get their thinking moving toward the main goal of that day's activity, which was a
great way to get students ready as they filtered in the room. I know the students involved had
some background knowledge on STEM, but I wanted to help students dive deeper into the ideals
of STEM and its impact on their daily lives. Also, with this being an afterschool club, I wanted
to make sure students were having fun. To ensure that, like previously stated, some of the
sessions included quick STEM activities that I have acquired throughout my STEM journey to
simply provide a fun and engaging way to wrap up our time together.
Session 1
The first session was simply to get acquainted with each other, since I didn’t know all of
the students that would be in the club. I wanted to make sure that we established a set of “norms”
or rules, so that we all had common ground to look back at if things got out of hand in terms of
behavior. I used a method that I learned from my experience teaching at a STEM Summer camp,
called a Full Circle Contract (FCC), which gave students the lead in helping decide what
behaviors and actions would be acceptable in our STEM Scouts Club, and which ones would not
be tolerated. It was sent home so guardians understood that this was in an Informal STEM
Learning environment, or in other words, specific behavior would not be tolerated. Students felt
more inclined to stay “inside” the circle because they created the norms. We finished with an
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introductory quick STEM activity where students got 100 pencils, tape and string to create the
tallest freestanding tour they could.
Image 1 and 2, Full Circle Contract Final Product and Student Copy, STEM Scouts, 2022

Session 2
As previously mentioned, at the beginning of every session students were presented with
an essential/opening question, which also helped present the main idea for the session's activities.
For this session the opening question was, “What does STEM stand for, and what are some
STEM related careers?”. Students were asked to get into groups, and were assigned a letter of the
STEM acronym. I wanted students to learn about each field of STEM as individual content areas,
and careers that could fall within the field. I also wanted to let students be creative, so on the
inside of each letter, I asked them to draw illustrations that they thought represented their
assigned field. In Chapter 2, a study titled Early STEM Matters discussed that exposure to STEM
and STEM related fields early can promote benefits and future engagement in STEM fields, and
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this was my quick reference to address that need. (Nesmith, Cooper, 2020) We finished the
session with a quick STEM activity where students were given 10 popsicle sticks, rubberbands,
and small paper cups, and asked to build a catapult.
Image 3, STEM Acronym, Careers and Illustrations posters, STEM Scouts, 2022

Session 3
For our third session, students were posed with the opening question of “How has science
helped humans?” with the goal of getting students to think in a broader spectrum of science. We
listed multiple ways that science has helped humans, with some kids taking it to a personal level,
talking about their struggles with type 1 diabetes. Then, in order to show a fun approach to
science and how powerful the sun is, we did a science experiment where students created sun
catchers using an epsom salt mixture. By the next session students had beautiful hanging
crystalized sun catchers. I chose to talk about the sun and its powerful effects to pre-teach a small
aspect of our Compost Challenge.
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Session 4
In our fourth session, students explored technology and engineering together, and a view
on technology that this generation of students doesn’t really associate with the word technology.
Our opening question was “How would you define technology, and how is it related to
engineering?”. I wanted students to try and relate the two topics, as the formal definition of
technology. When I showed them the dictionary.com definition (see below) students were
surprised that their version of technology and what it actually meant was very different. Then,
the students made hand crank winches with cardboard tubes, tape, string, pencils, straws, and egg
cartons when given a simple picture of what they needed to create.
Image 4, Technology Definition, Dictionary.com

Session 5
Session 5 took the idea of technology and related it to the more modern definition that
students thought of in the last session. The opening question was “What are some ways you use
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technology daily?”. This gave students a more complex view of looking at technology, and the
answers provided from this opening question had a wide range of responses. My school
promotes a fun coding program in the technology special, using the platform Code.org to learn
coding through a specific coding lesson scope and sequence, and gives students a chance to
create their own coded games/videos. I challenged students to create their own version of Flappy
Bird, and I was able to link student accounts to my STEM Scouts Google Classroom.
Session 6
Session 6 was when the idea of Environmental STEM (E-STEM), and environmental
engineers was introduced. The opening question was “What are some things humans waste
daily? How can we eliminate the amount of waste we create?”, which gave me a good insight on
what the students considered waste. A lot of responses were around the idea of non-reusable
plastic and energy. We talked about the Waste Management Hierarchy, which has 7 steps. The
first four are the most known, Reduce, Reuse, Recycle and Compost. In Project Learning Tree
Activity 37, students are challenged to analyze solid waste, and the amount of waste they
produce/how it is disposed of. Then, they created a poster showing what steps or individual
actions they could take to reduce, reuse, recycle or compost. I also introduced environmental
engineers, and what they do to help the community and within their career. This helped set the
stage for the concept of us being “environmental engineers” while we planned and conducted our
compost challenge. The exit ticket for this session of STEM Scouts was for students to use
Google Jamboard to show some ways we can reduce, reuse, recycle at Steins Pillar.
This session was packed full of stepping stones and important concept introductions that
support the main goal of this club and its purpose. As previously stated in Chapter 1, I believe
that by connecting the community, STEM and its impact on learning, and STEM opportunities
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that are connected to real world applications, we can help these students find a passion for STEM
at a young age.
Image 5, Posters of E-STEM Concepts, STEM Scouts, 2022

Session 7, 8 9 and 10
Sessions 7 through 10 were all to introduce the process of composting, and the
composting challenge. Using Lesson two of a three lesson unit I previously found in my MSED
STEM ventures, titled Cool Kids Compost; Rotten Research, students became experts on
composting through research and questioning. They also brainstormed ideas for acting as
“environmental stewards” or “environmental engineers” by sharing their knowledge we have
collected thus far on composting as a way to reduce the amount of food waste being put into
landfills. Then, we brainstormed ideas for a service-learning project, which by guided
questioning, and the reveal of the compost bin, we decided on a school wide composting
challenge. Students made a list of compostable and non-compostable items while reading and
researching composting, using internet resources partially provided by the lesson plan and
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partially by me, and began making flyers to advertise to the school about our composting
challenge.
Image 6 and 7, What is Composting? And Compostable Materials Lists, STEM Scouts, 2022

Session 11
Session 11 was where we started getting our hands dirty. We used lesson two of the unit
Cool Kids Compost; A Messy Survey, to introduce the concept of recycling food waste, and prior
knowledge of what foods can be composted. The students got to investigate food waste after
lunch, and sort it out into two categories; 1.) Trash and 2.) Compost. This mimicked the process
we would be using when we began sorting out food waste from classrooms, as some students in
the school would most likely still throw non-compostable items into our compost collection
buckets. We then refined our list of compostable items which we ended up putting on our
compost collection buckets. The students also realized that Kindergarteners and First Graders
need reading support, so we made 4 buckets with pictures of examples of compostable items.
Session 12
Session 12 was simply about preparation for the compost challenge. Students did all of
the work with me facilitating, printing, proofreading, and providing supplies. Students created
digital lists of compostable items versus non-compostable items, which I printed and they put in
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waterproof sleeves and taped to compost buckets. Then, students helped me clean out the
compost bin, and put donated grass clippings into the bin in an even layer. When composting,
you want to have “green” products, but the “green” products release heat when exposed to air
and in tight spaces. So, in order to not kill off the worms we put in the bin the following week,
we put the grass in first. Below is the diagram I showed students to help them envision what our
layered compost would look like.
Image 8, What to Compost?

Source: https://www.gardenhealth.com/advice/how-to-guides-2/how-to-compost
Sessions 13- End of Club
The remaining sessions of the STEM Scouts club were mostly dedicated to adding to the
compost bin, checking the temperature to ensure the worms were safe, and learning about how
much food waste we truly produce. Students were astonished by the quickness of the composting
process, and how much of their lunches could actually be composted. While we were tending to
the compost bin, the school district asked us to create a commercial/advertisement telling all of
the other schools about our compost challenge and the benefits of composting. Students were
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also asked to reflect on the importance of environmental engineers and the future of our planet,
and how they could compost at home. I ended up giving all of the students a jar of our compost
from school and a step-by-step guide on how to set up a small compost bin at home.
Image 9, Compost Bin and Garden Beds, STEM Scouts

CHAPTER 5
Reflection

Image 10, Inner Compost Bin, STEM Scouts
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Image 11, Compost in the Making, STEM Scouts

Images 12 and 13,Compost Buckets, STEM Scouts
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Chapter 5
Reflection
Throughout this project, I learned so much about composting and the impact that STEM
can play on students' ability to build stewardship and think about real world problems.
I learned that STEM instruction in an informal setting, such as a club, truly requires high
engagement. I had three students leave STEM Scouts during the club simply because they
viewed our project as “sorting through garbage “and didn’t want to participate. This actually
made the students who had developed a sense of pride in our school wide composting project
angry, as they saw the bigger picture of what we were trying to accomplish. As previously stated
in the Chapter 2 Literature Review, and the Chapter 3 Rationale/Purpose, I discuss that
maintaining engagement is highly important in informal STEM program learning. With this club
being held outside of school hours, and the attendance not being mandatory, I really had to
ensure that students were engaged and felt like participating in this club had a purpose. Some
students were able to find passion and stewardship within the activities I facilitated in the STEM
Scouts, but some students were not as passionate about the idea of STEM and Environmental
STEM.
I saw some amazing critical thinking and ideas come from the essential questions posed
in my STEM Scouts routine. When it got to the Environmental portion of the club’s sessions,
students were able to grapple with the idea of human produced food waste, and really took a
stance in wanting to reduce food waste within our school. In Chapter 2, I talked about how
students are natural scientists, engineers, and problem solvers (Daugherty, Carter, Swagerty,
2014) and I truly saw this come to fruition within the workings of our compost challenge. When
students completed the first study where Environmental STEM was introduced, they were
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brainstorming ways far beyond the compost challenge to reduce waste at our school. It was
astounding to see how the students took such ownership and concern with the current global
climate crisis, and the feeling of responsibility in them needing to help make a change for the
benefit of earth within our community. Some of the students even started their own compost bins
at home, and began asking for tools, i.e. check lists, listed directions, on what they needed to do
in order to begin their composting adventures at home.
When I began my planning and preparation for STEM Scouts, I was able to connect and
relate with some of the studies I found in my Literature Review that fell within the theme of
STEM in Elementary Learning. I knew the benefits that STEM integrated learning can have for
elementary learners, but the specific questions of “how?” and “with what resources?” were
extremely prevalent. A study previously discussed in Chapter 2 by Thomas (2014) discusses the
concerns of funding, accessibility and equity. Even though my school district gave me a stipend
to gather supplies, I still ended up spending my own money to fund the afterschool program.
There were so many more supplies that were beyond the scope of $100, and I knew that if I
wanted this club to be successful and meaningful, I had to buy the additional supplies. This
solidified an overarching theme within all aspects of my Literature Review, the idea that if we
want to see more STEM related programs in school, it is an absolute necessity that we provide
funding to do so.
This project was successful not only because the students were able to develop feelings of
stewardship and responsibility towards the compost challenge and larger concepts related to
STEM, such as the global climate crisis, but also because it was able to help me achieve the
MSED Program Learning Goals.
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I was able to effectively apply STEM/STEM Leadership content, skills and knowledge
within the implementation of the STEM Scouts club in a variety of ways. First, I used the
background knowledge I knew about STEM, the resources I have gathered throughout the
MSED STEM courses I have taken during my graduate studies, and the research I gathered
during my literature review to select activities that would meet the needs of students in terms of
engagement and to help them grasp the concept of Environmental STEM.
The second MSED program learning goal is to use research and evidence to develop
environments that support and assess my own professional practice. During my Chapter 2
Literature Review, I conducted research that could help me identify themes within the STEM
learning world, and related to 1.) Teacher preparation for STEM integration, 2.) STEM in Early
Childhood Learning, 3.) STEM in Elementary Education, and lastly 4.) Informal STEM Program
Learning. Within my research I found that the studies that fell in the third and fourth themes
were the most valuable in forming my STEM Scouts club, and reflecting on/assessing my
professional practices as a STEM educator. When comparing the overall feelings and results of
my informal STEM program, I was able to expand my understanding of informal STEM
education and further my ability to think creatively about the foundations and processes of an
informal STEM learning program. Informal STEM programs not only require a high level of
engagement from students, but from staff and community partners as well. A lot of donations
and reaching out to find donations was needed on my end to make the STEM Scouts as
meaningful and feasible as possible. Also, I used a lot of my own time and resources to collect
and sort out materials in order to get the club to run smoothly and efficiently.
Also, when reflecting on my research regarding Elementary STEM education, I was
pleasantly surprised on how accurate and explicit the research was when explaining the abilities

45

of elementary aged students to grapple with STEM concepts. It truly is surprising how the
education system doubts elementary learners' abilities to engage in STEM concepts, and the fact
that there are not more efforts being made to integrate STEM into elementary schools. These
students amazed me with their tenacity and diligence in creating this compost challenge, and the
sense of citizenship they felt when coming to terms with the amount of human produced waste
world wide. Elementary students are fully capable of taking on STEM challenges, and like my
research in Chapter 2 states, if we start at a young age, we are simply engaging students in their
natural abilities and curiosity.
I learned a lot about my abilities to integrate STEM into a learning environment, and that
I have so much more growth to do as a STEM educator and leader. I have gained so many tools
for my STEM integration and teaching abilities, but I need to find more ways to continue to
practice and grow in my STEM leadership role. As a STEM educator, I need to advocate for
STEM further in my teaching context, and help find ways that I can apply my leadership skills. I
plan on continuing to work with the Facebook Data Center and other community partners to
integrate STEM into not only Steins Pillar Elementary, but the Crook County School District.
The last MSED program learning goal is to demonstrate commitment to and develop
professional education leadership attributes. Within the duration of STEM Scouts, I have made
connections with many community leaders and partners that could help the school in adapting
and growing its STEM integration processes. Through my efforts and dedication to the STEM
Scouts, I was asked to join the Technology Committee for Crook County School District, and I
have made relationships with the OSU Extension Community Education Outreach Coordinator,
who has already begun working with me to set up activities and guest speakers for the 2022-2023
school year. I have also created a school wide composting program that we plan on continuing
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next school year, with a new group of students, and possibly the 5th grade leadership students as
helpers. Like I stated previously, I have so much more room to grow as a STEM leader in my
teaching career, and I feel confident that I can take on the challenges that come with the title
thanks to my studies and practices within this professional project.
As I reflect on the STEM Scouts and the magnificent work that these students have put
forth into making a school wide composting project, I am noticing things that I would do
differently if I had the opportunity to do this club again.
First, I would like to have only focused on Environmental STEM. I realized that these
students had quite a bit of background knowledge and prior knowledge on STEM itself. The
sessions in the STEM Scouts that I focused on STEM and each field of STEM was more of a
review or building on prior knowledge. If I would have used all of the sessions of Environmental
STEM, I could have presented a multitude of Environmental STEM concepts and issues that are
real world applicable. This would have helped build stewardship further within the actions of the
STEM Scouts and students would have developed a further understanding and appreciation for
Environmental STEM and its importance of the careers that are related.
Another thing I would change was the prevalence of STEM related careers. We
constantly related the work we were doing with the compost challenge to the duties and job
descriptions of Environmental Engineers, but I would want to highlight more STEM related
careers at each session. Students were able to see that a career in STEM and Environmental
STEM is important and diverse, and a possibility based on their passions, but giving them
specific examples and experiences of STEM related careers could have broadened the horizon
further for students, and given them more opportunities to envision themselves in those STEM
related careers.
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The last thing I wished that I had done was to find guest speakers or plan a trip to a
business in the community related to STEM. Guest speakers are always fun and engaging for
students, but students could have also benefited from seeing STEM related careers in action.
Thinking back now, a trip to the local landfill could have impacted their vision on the amount of
waste humans produce weekly, which could have driven students further in their pride while
conducting the compost challenge. Also, the City of Prineville has a City Engineer that focuses
on Environmental Functions within the city, and I was never able to connect with them regarding
the club. If I could have gotten them to visit with the students in the STEM Scouts and had them
give a more real-life perspective on Environmental Engineering, students could have had more of
a connection with the work we accomplished.
In Chapter 1, I discussed my why for this professional project. These students were able
to take this 12-week STEM Scouts after school club, and began to expand their thinking on the
world around us. They were able to become problem solvers, innovators, inventors, and critical
thinkers. (Stohlmann, 2012) Once they realized that this project was their chance to embrace all
of those qualities, the engagement and ownership of each student shined, and they truly were
able to comprehend the fact that as humans, we control the future of the world we live in, and we
are the ones who can make the positive change.
This project has taught me so much about myself as an educator, leader, and person. I
never thought at the beginning of my MSED STEM graduate work that I would end up planning
and implementing an after school program that could make such an impact not only on our
school, but the students’ lives as well. From here, I plan on taking my STEM Leadership skills to
the next level, and looking for ways to get involved with grant writing for STEM related content
for our district. Eventually, I would like to get my administrators license, and hopefully, pursue a
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STEM coordinator position in a district locally. I am even open to pursuing STEM related fields
outside of the school systems, perhaps a Community Outreach Coordinator or even working for
the OSU Extension Office. I am truly passionate about STEM, and this MSED STEM program,
professional project, and the work that these students in the STEM Scouts have put in, drives me
to further myself in my STEM work.
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